Morphology of the decrementing expiratory neurons in the brainstem of the rat.
In anesthetized and artificially-ventilated rats, the morphological properties of decrementing expiratory (E-DEC) neurons were studied using intracellular recording and labeling with Neurobiotin. Sixteen E-DEC neurons were successfully labeled; ten of which were cranial motoneurons located in the facial (FN) and ambiguus (NA) nuclei. Two interneurons were labeled in the Bötzinger complex (BOT) and the ventral respiratory group (VRG) rostral to the obex, and the remaining four in the VRG caudal to the obex. All the interneurons had extensive intramedullary collaterals within the ventrolateral medulla. Terminal-like boutons were distributed ventral to the NA at the level of the BOT, both ventral to and within the NA at the level rostral to the obex and largely within the cell column tentatively designed as the ambiguous-retroambiguus complex (NA/NRA) caudal to the obex. The four interneurons in the NA/NRA had axons projecting to the spinal cord as well. The extensive intramedullary projections suggest that these E-DEC interneurons of the BOT and the VRG play a significant role in respiration. The simultaneous projections from the caudal E-DEC neurons to both the spinal cord and the NA suggest that these neurons also play integrative roles in non-respiratory behaviors including vocalization, swallowing and defecation.